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Basal cell carcinomas (BCC) are among the most com-
mon cancers in white subjects. Etiologic factors include
ultraviolet and ionizing radiation, chemical carcinogens,
and possibly infection with human papillomaviruses.
Because of clinical and histologic differences, differential
pathogenetic mechanisms have been suggested for differ-
ent BCC subtypes. We studied the patient and tumor
characteristics of all BCC diagnosed and/or treated at
the departments of Dermatology and Plastic Surgery of
our hospital between 1985 and 1996, and a review of the
literature was carried out. Some important differences
between patients with nodular BCC and patients with
superficial BCC were observed. The frequency of super-
ficial BCC was higher in females and was seen in younger
patients as compared with nodular BCC. The latter
occurred mainly in the head/neck region: in males they
Basal cell carcinomas (BCC) are the most common cancersamong white populations (Preston and Stern, 1992). In1995, an estimated 1.2 million BCC cases were diagnosedand treated in the U.S.A. (Miller and Weinstock, 1994).Based on incidence data presented by the Dutch Cancer
Registration South-east, the estimated number of new patients with
BCC per year in the Netherlands (population 15 million) is between
15 and 20 thousand (Coebergh et al, 1995). The BCC incidence of
Europe, the U.S.A., Canada, and Australia increases by 3–6% each
year (Armstrong and Kricker, 1995). The mortality is low, but due to
their high prevalence, BCC are a significant and costly health problem
(McCarthy and Shaw, 1989).
Ultraviolet (UV) radiation has been accepted as one of the principle
causal factors of BCC; however, a lot of questions still remain
regarding the relationship between sun exposure and BCC (Kricker
et al, 1994). Other causal factors include exposure to ionizing
radiation, exposure to chemical carcinogens, and possibly infection
with human papillomaviruses (Preston and Stern, 1992; Wollenberg
et al, 1995; Mowad et al, 1996; Pfister and Ter Schegget, 1997).
BCC occur predominantly on the head and neck, although the
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were seen more frequently on the ears, and in females
they were predominantly seen on the eyelids, the lips,
and in the neck. Superficial BCC occurred mainly on
the trunk, and occurred significantly more often on the
trunk in males than in females, where the legs were
the most common site. These findings strongly suggest
that the superficial subtype is a separate group within the
clinical entity of BCC. Furthermore, our findings seem
to support the etiologic role of sun exposure in these
tumors; however, this role may be different for each
subtype. Chronic sun exposure may be an etiologic factor
in nodular BCC as compared with intermittent sun
exposure in superficial BCC. Other factors, such as
differences in site specific host factors and referral bias,
may also play a role in the differences found between the
subtypes. Key words: age–site–sex differences/epidemiology/
subtypes. J Invest Dermatol 110:880–884, 1998
anatomical site distribution is different for the histologic subtypes of
BCC, with nodular BCC predominantly occurring on the head and
neck and superficial BCC mainly occurring on the trunk (Betti et al,
1995). Recently, it was found that patients with superficial BCC are
significantly younger than patients with other BCC subtypes, which
suggests different etiologic mechanisms exist (McCormack et al, 1997).
To test the reproducibility of these findings, we investigated patient
and tumor characteristics, including anatomical site and histologic
subtype, of all the BCC that were diagnosed and/or treated at
the departments of Dermatology and Plastic Surgery of the Leiden
University Medical Center during an 11 y period between January
1985 and December 1995.
MATERIALS AND METHODS
Selection of cases All histologically verified BCC were included. Patient
and tumor characteristics were derived from patient records and pathology
reports. Patient data included sex, age at diagnosis, and relevant medical history;
tumor data included date at diagnosis, histologic subtype, and anatomic tumor
site. Multiple tumors per patient were included. These were defined as more
than one tumor at the same time at whatever anatomic site, or new tumors
that were observed and diagnosed at sites other than the primary tumor site.
Recurrent tumors were excluded, and were defined as a tumor occurring in
the primary tumor treatment site. Furthermore, patients with xeroderma
pigmentosum and the basal cell nevus syndrome were excluded, whereas
transplant recipients were included. The latter group, however, was analyzed
separately for a part of the study.
Histologic classification Pathology reports were studied to identify the
histologic subtype of the BCC using histologic parameters as described in Lever’s
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Table I. Proportional distribution of the BCC by histologic type and sexa
Histologic type All Males Females Difference (95%CI)b
Nodular 57.6 (1723) 59.7 (1017) 54.9 (706) 24.8 (28.4;–1.2)
Superficial 16.2 (486) 14.7 (250) 18.4 (236) 3.6 (1.0;6.4)
Infiltrative 7.0 (208) 6.0 (102) 8.2 (106) 2.2 (0.4;4.1)
Morpheiform 0.5 (14) 0.3 (5) 0.7 (9) 0.4 (20.1;0.9)
Adenoid 1.3 (39) 1.2 (20) 1.5 (19) 0.3 (20.5;1.1)
Partly nodular/infiltrative 12.9 (385) 13.1 (224) 12.5 (161) 20.6 (23.0;1.8)
Nodular with squam. diff. 3.5 (105) 3.8 (65) 3.1 (40) 20.7 (22.0;0.6)
Infiltrative with squam. diff. 0.8 (25) 1.0 (18) 0.5 (7) 20.5 (21.1;0.1)
Nodular with sebac. diff. 0.2 (5) 0.2 (3) 0.2 (2) 0.0 (20.3;0.3)
All, % (no.) 100 (2990) 100 (1704) 100 (1286)
aData are presented as percentages (no.).
bDifferences between sexes.
Table II. Proportional distribution of the BCC by localization
before and after January 1, 1990a
Localization 1985289 1990295 Difference (95%CI)
Head/neck 74.1 (823) 65.2 (1137) 28.9 (212.3;25.4)
Trunk 17.1 (190) 24.0 (418) 6.9 (3.9;9.9)
Arms 2.3 (26) 3.5 (61) 1.2 (20.1;2.4)
Legs 3.5 (39) 6.7 (117) 3.2 (1.6;4.8)
Unspecified 3.0 (33) 0.6 (10) 22.4 (23.5;21.3)
All, % (no.) 100 (1111) 100 (1743)
aData are presented as percentages (no.); in this series transplant patients are not included.
Histopathology of the Skin (Kirkham, 1997). In addition to biopsy reports, reports
of surgical excisions, if available, were included in order to evaluate the entire
tumor. The BCC were histologically divided into nodular, superficial, and
infiltrative types. Briefly, the term nodular BCC was used when tumor cell
clusters of various sizes and shapes, showing typical peripheral palisading, were
embedded in the dermis. BCC of the infiltrative type had to display basaloid
cells arranged as elongated strands, only a few layers thick and with little or no
palisading peripheral cells. Tumors showing both nodular and infiltrative areas
were denominated partly nodular/partly infiltrative. Superficial BCC had to
exhibit buds and irregular proliferations of tumor cells attached to an usually
atrophic epidermis, and showed little or no penetration into the dermis. In
addition, morpheiform and adenoid BCC were separately recorded. Tumors
were denominated as morpheiform when strands of atypical basaloid cells were
embedded in a dense fibrous stroma. In adenoid tumors, basal cells were
arranged in intertwining strands and radially around islands of connective tissue,
resulting in a tumor with a lace-like pattern. Finally, BCC with squamous and/
or sebaceous differentiation were also recorded separately.
Anatomical sites The anatomical sites were classified as follows: head and
neck, trunk (including genitals), arms (including hands), and legs (including
feet). The head was additionally divided into smaller regions: face, eyelids, ears,
lips, and scalp. The site was recorded as unspecified when no information
regarding the tumor location was available.
Data analysis Differences in proportional and continuous variables as well
as the 95% confidence intervals were calculated (Altman and Gardner, 1989).
RESULTS
Distribution of BCC Of the 1711 patients, 928 (54%) were male
and 783 (46%) were female. A total of 2990 tumors was registered:
1704 in male patients and 1286 in female patients. The patient group
was divided into 1659 (97%) nontransplant recipients and 52 (3%)
transplant recipients. Of the first group, 1224 patients (74%) had one
tumor, 375 (22%) had 2–5 tumors, 45 (3%) had 6–10 tumors, and 15
(1%) had more than 10 tumors. The transplant recipients, of whom
41 (79%) were male and 11 (21%) were female, had a total of 136
BCC. Thirty patients (58%) had one BCC, 16 patients (31%) had
2–5 BCC, three patients (6%) had 6–10 BCC, and three patients (6%)
had more than 10 BCC.
Superficial BCC occur significantly more often in females The
proportional distribution of BCC by histologic subtype and sex is
shown in Table I. The nodular BCC was by far the most frequently
Table III. Proportional distribution of the histologic types of
the BCC by localization before and after January 1, 1990a
Histologic type 1985289 1990295 Difference (95%CI)
Head/neck
nodular 58.4 (481) 70.2 (799) 11.8 (7.5;16.1)
superficial 4.9 (40) 3.0 (34) 21.9 (23.6;20.1)
infiltrative 10.3 (85) 6.9 (78) 23.4 (26.0;20.9)
other 26.4 (217) 19.9 (226) 26.5 (210.3;22.7)
all, % (no) 100 (823) 100 (1137)
Trunk
nodular 35.8 (68) 44.5 (186) 8.7 (0.4;17.0)
superficial 45.8 (87) 46.4 (194) 0.6 (27.9;9.2)
infiltrative 4.2 (8) 1.9 (8) 22.3 (25.4;0.8)
other 14.2 (27) 7.2 (30) 27.0 (212.6;21.5)
all, % (no) 100 (190) 100 (418)
Arms
nodular 42.3 (11) 50.8 (31) 8.5 (214.2;31.3)
superficial 34.6 (9) 31.1 (19) 23.5 (225.1;18.2)
infiltrative 3.9 (1) 3.3 (2) 20.6 (29.2;8.1)
other 19.2 (5) 14.8 (9) 24.4 (222.0;13.1)
all, % (no) 100 (26) 100 (61)
Legs
nodular 33.3 (13) 38.5 (45) 5.2 (212.1;22.4)
superficial 43.6 (17) 37.6 (44) 26.0 (223.9;11.9)
infiltrative 10.3 (4) 6.0 (7) 24.3 (214.7;6.2)
other 12.8 (5) 17.9 (21) 5.1 (27.5;17.7)
all, % (no) 100 (39) 100 (117)
aData are presented as precentages (no.); in this series transplant patients are not included.
occurring type, followed by the superficial type. The nodular BCC
occurred significantly more often in males and the superficial type
more often in females. Infiltrative BCC were also significantly more
prevalent in females. The other subtypes were seen about equally
among the sexes.
The nodular type was the dominant type in the head/neck region
and 77.5% of this subtype occurred in this region. The superficial type
was the dominant type on the trunk and 62.2% of these tumors were
found on this location. Superficial BCC were also highly prevalent on
the extremities. Of the infiltrative type, 82.7% occurred on the head/
neck region. The other subtypes were also predominantly seen in
this region.
Proportional increase of all BCC together on the trunk with
time Sixty-nine per cent of all BCC were observed in the head
and neck region, 21% on the trunk, 3% on the arms, and 5% on the
legs. In 2% of the tumors, we were not able to verify the location.
Table II shows this distribution for two time periods, between 1985
and 1989 and between 1990 and 1995, for nontransplant patients only.
We found a significant decrease of 8.9% of BCC in the head/neck
region, and a significant increase of 6.9% on the trunk and 3.2% on
the legs. The unspecified locations also decreased significantly.
Proportional increase of nodular BCC with time In Table III
the site distribution is given for the nodular, superficial, infiltrative,
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Table IV. Proportional distribution of nodular and superficial BCC by site and sexa
Specific site All Males Females Difference (95%CI)b
Nodular basal cell carcinoma
face 57.2 (986) 58.9 (599) 54.8 (387) 24.1 (28.8;0.7)
eyelid 4.3 (74) 3.2 (32) 5.9 (42) 2.7 (0.8;4.9)
ear 2.4 (41) 3.4 (35) 0.9 (6) 22.5 (23.9;21.3)
lip 1.6 (27) 0.8 (8) 2.7 (19) 1.9 (0.6;3.2)
scalp 4.7 (81) 5.4 (55) 3.7 (26) 21.7 (23.7;0.2)
neck 6.5 (112) 5.2 (53) 8.3 (59) 3.1 (0.7;5.6)
trunk 15.8 (273) 15.8 (161) 15.9 (112) 0.1 (23.5;3.5)
arms 2.8 (49) 3.1 (31) 2.6 (18) 20.5 (22.1;1.1)
legs 3.5 (60) 3.3 (34) 3.7 (26) 0.4 (21.4;2.1)
genitalia 0.1 (2) 0.1 (1) 0.1 (1) 0.0 (20.3;0.4)
unspecified 1.1 (18) 0.8 (8) 1.4 (10) 0.6 (20.4;1.7)
all, % (no) 100 (1723) 100 (1017) 100 (706)
Superficial basal cell carcinoma
face 10.7 (52) 9.2 (23) 12.3 (29) 3.1 (22.4;8.6)
eyelid 0.4 (2) 0.0 (0) 0.8 (2) 0.8 (20.3;2.0)
ear 0.4 (2) 0.8 (2) 0.0 (0) 20.8 (21.9;0.3)
lip 0.2 (1) 0.0 (0) 0.4 (1) 0.4 (20.4;1.3)
scalp 0.6 (3) 0.4 (1) 0.9 (2) 0.5 (21.0;1.9)
neck 4.1 (20) 2.8 (7) 5.5 (13) 2.7 (20.8;6.3)
trunk 62.1 (302) 66.8 (167) 57.2 (135) 29.6 (218.2;21.0)
arms 6.6 (32) 8.0 (20) 5.1 (12) 22.9 (27.3;1.5)
legs 13.0 (63) 9.6 (24) 16.5 (39) 6.9 (0.9;12.9)
genitalia 0.2 (1) 0.4 (1) 0.0 (0) 20.4 (21.2;0.4)
unspecified 1.7 (8) 2.0 (5) 1.3 (3) 20.7 (23.0;1.5)
all, % (no) 100 (486) 100 (250) 100 (236)
aData are presented as percentages (no.).
bDifferences between the sexes.
and other BCC subtypes together, for two time periods; between 1985
and 1989 and between 1990 and 1995. The proportion of nodular
BCC increased in all body regions, although this increase was significant
only in the head/neck and trunk region. The proportion of the
superficial BCC decreased in the head/neck region (significantly), as
well as on the arms and legs, and showed little change on the trunk.
The prevalence of the infiltrative type decreased in all localizations
(significantly in the head/neck region). The remaining group of other
subtypes exhibited a decreased prevalence in all regions except for the
legs, where an increase was seen.
Transplant recipients have superficial and truncal BCC propor-
tionally more often The BCC of the transplant recipients were
analyzed separately. The proportion of superficial BCC was 25.0% (34
of 136) as compared with 15.8% (452 of 2854) in the nonimmuno-
suppressed population [difference 9.2; 95% confidence interval (CI)
1.8;16.6]. The following proportions were observed for the other
subtypes: 52.2% nodular, 8.1% infiltrative, 0% morpheiform, 0.7%
adenoid, 9.6% partly nodular/partly infiltrative, 3.7% nodular and
0.7% infiltrative with squamous differentiation, and 0% nodular with
sebaceous differentiation. More BCC occurred on the trunk as com-
pared with the nonimmunosuppressed population [53 of 136 (39.0%)
vs 608 of 2854 (21.3%); difference 17.7: 95%CI 9.3;26.0] and the same
applied for BCC on the arms [11 of 136 (8.1%) vs 87 of 2854 (3.1%);
difference 5.0: 95%CI 4.1;9.6]. The distribution of the histologic
subtypes over the body regions was roughly similar as compared with
the nonimmunosuppressed population.
Nodular BCC occur more often on chronically sun-exposed
areas and superficial BCC more often on areas with intermittent
sun exposure We analyzed the proportional distribution of BCC
by site (this time the head/neck region was subdivided into additional
smaller regions) and sex. Considering all types of BCC together, tumors
on the lips, in the neck, and on the legs occurred significantly more
often in females as compared with males [differences and 95%CI: 1.4
(0.4–2.2); 2.2 (0.5–3.9); 2.7 (1.0–4.4)], and tumors on the ears and
scalp occurred significantly more often in males [differences and 95%CI:
2.5 (1.5–3.5); 2.5 (1.1–3.9)]. The proportion of BCC on the trunk
was equal in both sexes. Table IV shows the site distribution for
nodular and superficial BCC, separately. In males, nodular BCC
Table V. Mean age for the different histologic types of BCCa
Histologic type All Males Females Difference (95%CI)
Nodular 65.5 66.0 64.9 21.1 (22.5;0.2)
Superficial 57.5 59.2 55.7 23.5 (26.1;20.9)
Infiltrative 62.4 63.4 61.3 22.1 (26.1;1.8)
Morpheiform 66.8 68.0 66.1 21.9 (215.0;11.1)
Adenoid 67.7 70.5 64.8 25.7 (213.8;2.3)
Partly nodular/infiltrative. 67.0 65.8 68.7 2.9 (20.4;5.5)
Nodular with squam. diff. 66.4 66.3 66.5 0.2 (24.6;4.9)
Infiltr with squam. diff. 64.1 65.0 62.0 23.0 (212.1;6.1)
Nodular with sebac. diff. 72.6 64.4 84.7 20.3 (28.6;49.1)
All, mean 64.3 64.9 63.5 21.4 (22.4;20.4)
aData are presented as mean ages in years. The number of lesions is given in Table I.
developed significantly more often on the ears, and in females signi-
ficantly more often on the eyelids, the lips, and in the neck. Superficial
BCC were found significantly more often on the trunk in males as
compared with females, and significantly more often on the legs in
females as compared with males.
Patients with superficial BCC are younger Most of the BCC
in our hospital were diagnosed in the seventh and eighth age decade.
We found the following age distribution in our patients: , 30 y, 42
patients; 30–39 y, 124 patients; 40–49 y, 333 patients; 50–59 y, 576
patients; 60–69 y, 770 patients; 70–79 y, 793 patients; 80–89 y, 334
patients; 90 y and older, 36 patients. The overall mean age of females
at diagnosis of a BCC was significantly lower as compared with males
(Table V). As can be seen from Table V, the mean age of patients at
diagnosis of a superficial BCC was significantly lower as compared
with the mean age of patients with nodular BCC [57.5 vs 65.5 y
(difference –8.0; 95%CI –9.4 to –6.6)]. This age difference was also
evident when only the first BCC was taken into account (data not
shown). Furthermore, the mean age of females with a superficial BCC
was significantly lower as compared with males.
DISCUSSION
This study confirms that there are important differences between some
basic characteristics of superficial BCC and nodular BCC. Superficial
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BCC were more often found in younger subjects and in females. This
type of tumor preferentially developed on the trunk, whereas other
subtypes predominantly occurred in the head/neck region.
The distribution of the histologic subtypes in our population is in
concordance with the literature, the nodular form being the most
common subtype, followed by the superficial and the infiltrative type
(Betti et al, 1995; McCormack et al, 1997). Mixed types are frequently
found and the frequency depends on the used classification system.
Sexton et al (1990) found a mixed histologic pattern, mainly consisting
of variable mixtures of nodular, micronodular, and infiltrative parts in
38.6% of the BCC; McCormack et al (1997) found a mixed pattern
in only 6.7%, representing BCC with nodular and infiltrative parts
(4.8%) and tumors with nodular and superficial parts (1.9%); and Betti
et al (1995) did not use the term mixed type, but classified types
according to the most prevalent histologic pattern. We found a mixed
nodular-infiltrative pattern in 12.9%. Notwithstanding these differences
in classification of mixed types, the sequence of the three main
histologic subtypes remains the same.
It is possible that the etiology between superficial BCC and the
other subtypes differs, as was suggested by McCormack et al (1997);
intermittent and probably also intense sun exposure are the best known
risk factors for BCC (Kricker et al, 1995). Superficial BCC occur
predominantly on the trunk. Because the trunk is not continuously
exposed to sunlight, intermittent sun exposure may be especially
important in the etiology of superficial BCC. On the other hand,
nodular BCC most frequently occur in the head/neck region, and
occur more often in men on the ears and scalp, sites that are often not
covered by hair. A much higher BCC density on the ears in males as
compared with females was also found by others (Pearl and Scott,
1986). This suggests that chronic sun exposure may be more important
in the development of nodular BCC. Sun protection by terminal hair
of the upper lip by moustache in males, may explain the higher
frequency of nodular BCC on the lips in females, as was also observed
in other studies (Coebergh et al, 1991; Rowe et al, 1994). Factors such
as increased sun exposure, use of potentially carcinogenic cosmetics,
and earlier referral in females, because of a more conscious attitude
towards their skin, may also partly explain these findings (Rowe et al,
1994). The reason for the rare occurrence of BCC on extensively sun-
exposed sites, such as the arms and hands, remains to be elucidated.
The proportional increase of truncal BCC in our population with
time, could reflect changing habits with regard to sun exposure. Several
investigators have found a persistent and considerable increase in the
number of BCC on the trunk and only a slight increase in the head/
neck region (Armstrong and Kricker, 1995); however, the fact that the
proportional increase of nodular BCC occurs in all body regions does
not allow definite conclusions to be draw about changes in the pattern
of sun exposure.
The role of chemical carcinogens may also be different in the
etiology of BCC subtypes, such as inorganic arsenic, which frequently
induces superficial BCC on non-sun-exposed areas like the upper
extremities and the trunk (Mowad et al, 1996). One might speculate
that the relative contribution of risk factors such as sun exposure,
chemical carcinogens, and possibly human papillomaviruses infection
in the pathogenesis of superficial BCC, may be different as compared
with the contribution of these factors in the etiology of other
BCC subtypes.
Apart from these environmental risk factors, site specific host factors
may also contribute to the formation of the different BCC subtypes.
Hair follicles are probably important in the carcinogenesis of BCC
(Miller et al, 1993). The finding that plucked hairs often contain human
papillomavirus DNA may be of relevance regarding this postulation
(Boxman et al, 1997). As a consequence, differences in local density
of adnexes between anatomical sites and between sexes, might explain
site and gender differences. Tumor biology may differ at various
anatomical sites, resulting for instance in less aggressive tumors on
the trunk.
Finally, one has to consider referral bias as a cause of some of the
differences that were found between BCC subtypes. People, and
especially females, are becoming more aware of their skin and seek
earlier medical care for skin tumors, which may result in diagnosis of
BCC at an earlier stage of development, e.g., before infiltration or
differentiation can be observed. This may be the reason for the
proportional increase of nodular types with time and the higher
prevalence of superficial BCC in females. This is also in agreement
with the observed decreasing proportion of infiltrative BCC with time
in all localizations. Another explanation may be the use of a different
classification system by pathologists with time. Lastly, one has to
consider a change of referral to our hospital in favor of nodular BCC.
Transplant recipients have a 10 times increased risk for BCC as
compared with the nonimmunosuppressed population (Hartevelt et al,
1990). The immunosuppressed state of these patients is probably the
most important reason for this increased risk. In our study, transplant
recipients had two or more BCC more frequently than the non-
immunosuppressed patients. The fact that transplant recipients had
superficial BCC more often, and that the BCC were located on the
trunk and the arms more frequently, may indicate that immuno-
suppression contributes relatively more to the development of these
BCC than to the other subtypes.
There are some similarities in basic characteristics between superficial
BCC and superficial spreading melanomas, as was noted by McCormack
et al (1997). Both tumors have their highest prevalence on the trunk,
arms, and legs, occur at younger ages as compared with the nodular
types, and develop more frequently in females as compared with males
(Van Der Spek-Keijser et al, 1997). On the other hand, the nodular
types of BCC and melanoma are the most common types in the head/
neck area. Although BCC and melanomas are different cutaneous
tumors, these findings suggest similarities in etiology, such as an
intermittent pattern of sun exposure, between (superficial spreading)
melanoma (Elwood, 1996) and BCC, particularly superficial BCC.
Together with the different clinical and histologic presentation, our
findings suggest that superficial BCC belong to a separate group
of BCC. Consequently, in future studies these subtypes should be
analyzed separately.
We wish to thank Dr. S.K. Dekker and Dr. S. Pavel for critically reviewing
this manuscript.
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